knows what they will be or where they will
come from? Perhaps one can only do it in
a somewhat Buck Rogers’ fashion. Most
likely we would be in error in timing or
content, but we will do some of that for a
little fun as we go.

We have seen innovations in agricultural
equipment, the modern sound-guard body
with its noise reduction, its vibration isola-
tion, and its fatigue-reducing aspects. We
have also seen roll-over protective struc-
ture (ROPS) development and the recent
development of retractable or foldable
ROPS for those essential applications
where you must go into a building that is
shorter — not as tall as your tractor’s
ROPS.

I would also say to those of you who won-
der about ROPS that since 1985 virtually
every tractor produced has been sold with
a ROPS on it or right at the fingertips.
Since 1970, virtually every tractor could
have a ROPS put on it, and some have
since 1960.

In addition, we have open-throat designs
on large round balers. We have service
tether systems on cotton pickers for doing
the essential maintenance and cleaning
functions that are appropriate for that
machine.

Improvements have been prevalent as we
talk about modern implement-to-tractor
driveline guarding; the controls, the steer-
ing, and the brake systems; the guarding
on the exterior for thrown objects and
blade contact; and improvements in the
area of lighting and marking. Not revolu-
tionary, perhaps innovative, all of these
changes have made an improvement in the
level of safety that is being provided, and
we are, indeed, making the best better.
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While some may tend to associate technol-
ogy transfer only with hardware, it is also
appropriate to realize that technology
exists in product safety software as well.
That includes the safety signs, the safety
messages, the human factor. Most often
there is the need to deliver a compatible
blend of both hardware and software.

I do not, in any way, intend to imply that
we should stop doing or not do research
that discovers why things work and new
information. I think that is a valuable
aspect of learning that we should never
lose. I also believe that there will be safe-
ty impacts of any research that is not spe-
cifically aimed at safety.

For example, reduced through-put combine
harvesters may reduce the entanglement
potential and keep the operator away from
moving machinery parts. Improved moni-
toring and sensing may keep the operator
in the relatively protected environs of the
operator station instead of out where he or
she is more vulnerable.

Essentially everyone who is on the receiv-
ing end of new information about a tech-
nology is participating in technology trans-
fer. It is not only the "what" but the "how,"
the product and the process, the deliver-
able and how it is delivered.

The Technology Transfer Process

We need to do more to improve the tech-
nology transfer process. U.S. government,
universities, non-profit research organiza-
tions, industries, and others encompass an
astonishing array of research capabilities.
To be of greatest value, technology must
be put to use. To measure its value, we
must look at how well we ultimately trans-
fer it.
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Research - Mechanical and Physical Hazards

Not since the Smith-Lever Act of 1914,
which established the Cooperative Exten-
sion Service, has there been such interest
in increasing technology transfer. It is
obviously not a one-way proposition limit-
ed to dialogue between industry and the
Federal government research community.

It is more than that, and it is not a simple

task. It seems to me that one of the things
we ought to do is understand who is doing
what in the area of safety research in vari-
ous parts and regions of this country.

Sometimes equipment is in mint condi-
tion; other times it is not, or modified, or

built from scratch in a local shop.

Many companies supplement their research
and development on a scale not seen in
the past and establish aggressive links and
liaisons with the external environment. All
of this serves to unite the research com-
munity with those who really must deliver
a product that is attractive to the user.

Research and development expenditures
are expected to be $155 billion for 1991,
according to a Battelle Report. About half
of that is being spent by industry and the
other half, slightly less, being spent by
Federal government. Industry will focus
on electronics, composite materials, com-
munications, advanced machinery, and

energy-efficient products.

Defense, Energy, and Health and Human
Services will dominate Federal research
and development with over 90 percent of
their half of the total. The same Battelle
Report suggests that all agencies will be
improving and enhancing their technology
transfer effort.
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Interest in agriculture is building. The
funding looks like it is there. We are here.
Our ability to transfer the technology, to
transfer the research, to transfer the infor-
mation needs to be built. One part of that
will be the need to deliver technology,
which "understands" the needs and the
application. So I direct the next portion of
my remarks to the needs.

The Needs

Much has been said about the National
Safety Council (NSC) injury statistics. We
need representative data that can be dis-
sected and provided in a meaningful way.

That needs to be on the national agenda.
The now-outdated NSC Farm Accidents
surveys, conducted overlapping both ends
of the 1970’s decade, encompassed 127,000
farm family members and 57,000 full- and
part-time workers.

The rough conclusion from those surveys
still used today is an estimate that
one-third of the agricultural injuries can be
associated with machinery. A parallel kind
of estimate is that roughly half of the agri-
cultural fatalities are associated with ma-
chinery.

Looking at some other data, the seven
state surveys that were done with support
and help of NIOSH delivered a 60 percent
response rate and 5,079 returns. On ag-
gregate, approximately 11 percent of those
returns reported an accident during the
past 12 months.

If one looks at the composite information
from these surveys, tractors and machinery
total about 30 percent or one-third. Ani-
mals are second at 16.9 percent, and fol-
lowing that are falls on surfaces.
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